Introduction
In recent decades, the bibliometric study of the sciences and the social sciences has gained more legitimacy than similar efforts to explore the humanities. However, Linmans The obvious differences in the citation behavior of scholars in the arts and humanities can be considered as another drawback for applying citation analysis. Citation practices are not well established in the arts and humanities; humanities scholars rely on various media (e.g., works of art and poems) which may also be covered by the scholarly databases.
1 JCRs for the Science Citation Index and the Social Science Citation Index have been published by the Institute of Scientific Information (ISI) since 1974 and 1977, respectively (Garfield, 1972 (Garfield, , 1989 . Document types other than journal articles (e.g., books, book reviews, monographs, etc.)
should be taken into account as important channels of communication in the humanities (Garfield, 1982a; Hicks & Wang, 2009; Nederhof, 2006; Nederhof & Van Raan, 1989) .
Furthermore, sources in the humanities are often written by authors who gain in importance over the years. As Garfield (1979, at p. 7) formulated: "The masters are continually discussed." This "different pace of theoretical development" (Nederhof, 2006, at p. 16 ) results in a longer cited half-life of publications. However, differences in publication and citation practices (including cited half-lives) are pervasive among all disciplines (Leydesdorff, 2008, at p. 280) . Disciplines, for example, are known to vary in terms of publication portfolio types and therefore citation patterns (Cronin et al., 1997) .
In a recent study of coverage of the social sciences and humanities in the bibliometric databases, Archambault et al. (2006) furthermore noted that a topic in the humanities or social sciences may be developed in a specific language (e.g., French) and consequently develop a semantics that is grounded in this language. In such cases, the results may be of interest mainly to local expertise. These authors also emphasized that research questions in such (sub)disciplines may not be communicable internationally, and thus perhaps less suitable for international collaboration. Such cultural factors may render research in these areas a challenge to bibliometrics, especially since the databases have often been criticized for their lack of national coverage and their overrepresentation of formal publications in the English language (e.g., Van Leeuwen et al., 2001) .
Despite all these shortcomings, recent years have witnessed a renewed interest in indexing and analyzing humanities research using bibliometrics (e.g., Hicks & Wang, 2009; Linmans, forthcoming) . From the perspective of institutional management, administrators are under pressure to assess different faculties and departments with comparable indicators (e.g., Aksnes & Sivertsen, 2009; Butler, 2007) . Is the construction of scientometric indicators and bibliometric maps using A&HCI a feasible and desirable project?
In and humanities to more than 3,500 journal titles. 5 The A&HCI currently carries approximately 1,160 journal titles. 6 The argument of the ISI is that they focus on exclusively high-quality journals. Garfield (1982b, at p. 761f.) explained that for the sake of preserving high quality, the journals in the Science Citation Index and Social Science Citation Index are "selectively screened for relevant articles in these and other fields such as history and philosophy of science, anthropology, law, economic, sociology, etc. Also, about 120 multi-authored serials, monographs, or 'books' are covered in A&HCI." The number of journals mentioned by Garfield (1982b, at p. 761) as fully covered source journals was 1,185 at the time.
In another context, one of us was involved in comparing the Scopus and ISI databases for 2007 in terms of mapping results (Leydesdorff, Moya-Anagón, and Guerrero-Bote, 2010 ).
The Scopus database claimed to cover more journals in the social sciences and humanities even before the recent extension, 7 but we concluded in that context that the A&HCI has hitherto provided at least an equivalent resource for mapping the humanities.
In this study we extend this analysis by specifying the possibilities offered by A&HCI in its current shape in greater detail. to the analysis of the quasi-JCR for the A&HCI and the more fine-grained analysis of two art journals-namely, whether practices are perhaps more important in the A&H domain than research fields (disciplines?). We explore this question using "digital humanities" as a topic both within A&HCI and at the level of the three databases combined.
than 1996 is not organized systematically and cannot be used for bibliometric analysis (Ove Kähler at Scopus, personal communication, 27 August 2009). However, the purpose of this paper is not to compare the two databases, but to explore the different mapping options and limitations provided by the A&HCI in its current form. The various routines can be used with Scopus data, mutatis mutandis. However, the user should be aware that the cited references in Scopus data are formatted differently.
Methods and materials
One can use the citations in any set of documents downloaded from the A&HCI (or a combination among the three databases of the ISI) for bibliographic coupling (Kessler, 1963) or co-citation analysis (Marshakova, 1973; Small, 1973) using freely available software such as BibExcel 9 or BibJourn. 10 (A historiogram of the data can additionally be obtained using HistCite™.
11 ) The download contains all the cited references in the set; the cited references contain journal names (in an abbreviated format) as a subfield.
Furthermore, the recent reorganization of the ISI interface makes it possible to retrieve and download all citing documents at the so-called Citation Report of the original set.
The citing documents contain again the abbreviated journal names in the cited references and thus allow one to perform a journal co-citation analysis of the set under study.
In other words, the download of all articles in a journal in a specific year generates a set containing all information about journals cited and co-cited by this journal ("citing") in that year. any set downloaded from the ISI databases. Such a set under study can be considered as a quasi-journal composed of documents which cite journals and which are co-cited with other journals in the references of the citing documents.
One can expect long tails in the distributions of journal citations. BibJourn allows for limiting the analysis, for example, to the top 1% of the citation distribution (as is default in our journal-journal routines; cf. Leydesdorff & Cozzens, 1993; Leydesdorff, 2007) . In the humanities, however, we found 0.5% more appropriate because of the wide range of citations that can already be included at the top-1% level. The consequent visualizations were generated by using the algorithm of Kamada & Kawai (1989) in Pajek. 12 Citation patterns are normalized using the cosine (Ahlgren et al., 2003) .
The size of the nodes in the figures is proportionate to the logarithm of the frequency of the citations in each network environment. In the case of using the quasi-JCR of the A&HCI-to be discussed below in more detail-the horizontal sizes are additionally adjusted to the frequency diminished with self-citations. Line-widths are proportionate to the strength of the association. A threshold of cosine > 0.2 can be used to enhance the visibility of structure in the network; this will be indicated in the legends to the figures (Egghe & Leydesdorff, 2009 ). The nodes are colored using the k-core algorithm as available in Pajek unless indicated differently.
Journals in the humanities
Leonardo, the Journal of the Society for the Arts, Sciences, and Technology, published quarterly since 1968, can be considered as a leading journal for readers interested in the applications of contemporary science and technology to the arts (Salah & Salah, 2008 ).
This journal is not confined to the domain of the humanities, and addresses anyone following art movements which incorporate new developments in science and technology into art production. Thus, both the author profiles and audiences of the journal are oriented toward interdisciplinary exchanges. In previous reports about the A&HCI, Garfield (1982a Garfield ( , 1982b showed that Leonardo was among the top-cited A&HCI journals during the early 80s. were used as input to an animation using the dynamic routine created for this purpose in Visone (Leydesdorff & Schank, 2008) . 13 This animation (using cosine > 0.2 as a threshold) was brought online at http://www.leydesdorff.net/journals/leonardo/citing/index.htm. published as a special issue of ISIS (Neu, 1985) , contained 6,269 references. In our opinion, this huge effect of bibliographies can be considered as a potential source of distortion in the citation patterns in the arts and humanities (although this effect may also occur in the SCI and SSCI). Like most publications in the arts and humanities, both Art Journal's and Leonardo's citation counts are relatively low and irregular. Of the 2,645 items in Art Journal (in all years), 2,242 (84.8%) were never cited. These numbers are 5,011 out of 6,186 publications (81.0%) for Leonardo.
Number of
14 Let us therefore proceed with caution when we refer to a citation pattern of a journal in the arts and humanities. In the arts and humanities, one focuses on the tips of icebergs of possible references even more so than in the (social) sciences, since publication in the arts and humanities cannot be considered as an endogenous mechanism for generating and supporting a research front. Even if one cannot consider these maps as valid tools for evaluation purposes, they may nevertheless inform us about unexpected characteristics of these journals and reveal unforeseen aspects of the fields that support them.
Generation of a Journal Citation Report for the A&HCI 2008
In order to obtain a more general insight into the A&HCI, we constructed a Journal Citation Report 2008 by aggregating similarly the complete set for this one year at the journal level (Leydesdorff, 1994) . This set contained 114,933 records, of which 114,929 could be retrieved, including 1,126,810 cited references based on 2,161 source journals.
As noted, these journals cover approximately 1000+ sources introduced selectively into A&HCI in addition to the 1,157 sources that are fully covered by the A&HCI.
15
A citation to an ISI source publication (in all three indices) has a standardized format as follows: "AUTHORNAME INITIALS, year, JOURNAL ABBREVIATION, Volume number, Pagenumber". Volume number and pagenumber, however, may be missing while a correct journal abbreviation is still available. Of the 1,126,810 cited references in the A&HCI for 2008, 1,093,005 (97.0%) contain the first three subfields of the cited reference, that is, the author-name field, the year, and the source journal or book title.
These cited references were used for further processing. Only 33.0% of the remaining "source" materials in the A&HCI belong to the category which the ISI considers as citable issues (articles, reviews, letters, or proceedings papers), while the single category of "book reviews" takes up 42.0%. In the Science Citation Index 2008, 78.2% of the items are citable issues. The high percentage of book reviews supports Lewison's (2001) suggestion to use book reviews as a proxy for the impact of books. Garfield (1982b) reported on significantly similar figures for the A&HCI in 1981 ( We structured the database on the model of the JCRs of the ISI's other two databases.
The data thus could be used directly as input to journal mapping routines already available from previous research (Leydesdorff & Cozzens, 1993; Leydesdorff, 2007) .
These procedures allow us to generate citation-matrices both in the cited and the citing no thresholds will be used in the further analysis of matrices using this data unless otherwise specified. At http://www.leydesdorff.net/ah08/cited/index.htm and 16 In the case of journal names with only two words, only four characters were used. 17 The above mentioned number of 33,805 matches with journals included in the (S)SCI (but not in the A&HCI) was counted after this correction.
http://www.leydesdorff.net/ah08/citing/index.htm cosine-normalized citation matrices without citation thresholds in collecting the data for all 1,157 source journals to the A&HCI are brought online in Pajek format.
Digital Humanities
Journals may aggregate articles from different intellectual traditions (e.g., library and information sciences), but they are not by definition the most relevant units of analysis for the evaluation. New developments may take place within and/or across journals (cf.
Bensman, 2007, at pp. 147 ff.; Griffith et al., 1974; Small, 1978) . If the journal is not primarily a unit of intellectual organization in the arts and humanities, but mainly a channel of cultural dissemination, may intellectual exchange then be organized topically?
We shall turn to the topic of "digital humanities" and show the possibilities of the proposed methods of mapping when applied either to a set extracted from the A&HCI itself or in combination with the two other databases at the WoS interface.
The "digital humanities," previously known as "humanities computing," can be considered as a community of practice (Agyris and Schön 1978 Despite the proclaimed priority of this topic as the part of an envisaged cyberinfrastructure relevant for the humanities (e.g., at http://www.neh.gov/ODH/GrantOpportunities/tabid/57/Default.aspx), the search string 'ts=("digital humanities" or "humanities computing")' in the WoS generated only two documents in the A&HCI 2008 and two more in the other two databases. For this reason, we extended in this case the search to all years (since 1975) . This provided us with 23 and 46 documents, respectively (on September 8, 2009; Table 3) . 20 We use the aggregated cited references in and citations to these documents for the mapping.
Results

The journal Leonardo
The animations-at http://www.leydesdorff.net/journals/leonardo/cited/index.htm and http://www.leydesdorff.net/journals/leonardo/citing/index.htm, respectively-locate
Leonardo as an interdisciplinary journal connected to the sciences, social sciences, and the arts throughout the time span covered. Note that the journal started its publication with an interdisciplinary intention and orientation. This interdisciplinarity in its citation environment did not change over the years in terms of either its referenced knowledge base ("citing") or its ("cited") impact environment. However, the citation patterns are not dense and are therefore volatile from year to year. Leonardo cite the sciences and the social sciences in addition to its citations to journals and books in the humanities, the journal is mainly cited in domains other than the arts and humanities given the threshold of using only journals which contribute 0.5% to the aggregate of the references. 21 Five more journals were cited, but not co-cited with any of the journals in the set. After the turn of the century, Leonardo has increasingly lost citations from the art world in favor of citations from journals in the sciences. In 2008 (Figure 2 ), science journals are prevailing in its citation impact environment. In earlier years, however, some core-books by Gombrich (1960) , Arnheim (1954 and 1969 ), and Goodman (1988 Among them, a few cognitive science journals and a computer graphics journal catch the eye. Other than these journals, Figures 2 and 4 share no resemblances at all, as Figure 2 did not contain a single art journal. This discrepancy in Leonardo's citation impact as assumed by using the WoS or the quasi-JCR of the A&HCI as relevant environments raises the question of whether this diffusion pattern is specific for Leonardo or more generally the case for art journals.
c. Art Journal
The editors of Leonardo stated the objective of creating an interdisciplinary publication venue. Our findings show that the journal has indeed generated an interdisciplinary citation impact environment. In the citing dimension we were able to identify a group to which the journal can be attributed, but only after confining the analysis to the A&HCI In summary, the patterns of citations in the citing and cited dimensions are different for these art journals. Although they draw on a wider environment, it is possible to find core groups among the journals in the A&HCI in terms of how the authors in these journals provide references when constructing their arguments. These journals, however, are not cited primarily in these restricted environments, but in the larger environment, perhaps not so much for intellectual as for cultural and instrumental reasons. The predominant rationale of references to these journals is different from that which governs the sciences and the social sciences, where intellectual organization can explain the patterns of citation.
Given this conclusion, one might indeed be hesitant to assess journals and research covered by the A&HCI in terms of scientometric indicators which use field-specific parameters. These journals may have functions completely different from the specialty structures that prevail in the sciences and social sciences. Thus, the journals and the constituting articles can be evaluated also in terms of these wider cultural influences. The database and citations are organized not only on socio-cognitive grounds, but also on the basis of cultural patterns.
Languages as cultural organizers
The priority of cultural patterns of diffusion brings us back to Archambault et al.'s (2006) argument that these alternative paths of cultural dissemination might be local, regional, or national. Let us pause for a moment with this possibility. Leydesdorff et al., 2010 , Table 1 ). It is noteworthy that there are no contributions in Chinese, and that only four documents are in Japanese. However, our investigations left us nevertheless with the impression that the citation patterns were not organized primarily along linguistic lines.
For example, Figure 6 Unsworth (2002) , Busa (2004) and Piez (2008) for discussions on how digital humanities should be applied. of the scholarly activities they report, but also because of the need to share information about the latest technologies, or about how these technologies can be applied in settings beyond those for which they were originally designed (such as using early computers to create art).
Digital Humanities
Unlike the humanities journals that we investigated in previous sections, "digital humanities" as a topic does not provide us with a wide-spread pattern in its citation impact environment. Its citing and cited patterns resemble rather more those of the (social) sciences, in the sense that the impact is limited to a few groups of scholarly journals. Among these groups computational linguistics and text analysis are central.
Interestingly enough, information visualization-a topic that is currently one of the main occupations in laboratories developing Digital Humanities-is represented neither in the citing nor the cited maps.
In summary, the investigation of this dataset retrieved from the WoS reveals that the topic does not mirror the citation patterns of journals in the humanities, but is more akin to that in the other sciences. In terms of citation flows, furthermore, the topic is not so much diffused into humanities as one would expect, but equally related to disciplines such as linguistics and computer science.
In our opinion, the numbers of documents for the whole period 1975-2008 were astonishingly low. As noted, Digital Humanities can be considered as a community of practice(s) more than a specialty. Following the advent of the Internet, Digital
Humanities scholars made use of this new venue both for doing research and for publishing and sharing information. However, the dataset collected from the WoS represents only the formal literature and therefore disregards most communications that appear in online journals, discussion forums, blogs, mailing lists, etc. To map this larger knowledge base of the Digital Humanities, a dataset including these venues (e.g., Google Scholar) could be considered, but such an elaboration would reach beyond the scope of this study.
Conclusions and discussion
Given the absence of a JCR for the A&HCI, we reconstructed journals in terms of the citing and being-cited patterns using the user interface of the ISI databases at the Web of Science. Additionally, we aggregated the complete set of documents attributed to the A&HCI for the construction of a quasi-JCR in 2008. Our first interest was in the position in their citation networks of typical art journals like Leonardo and Art Journal. Although these two journals address different audiences, namely an interdisciplinary one in the case of Leonardo and one more focused on expertise in the arts in the case of Art Journal, we found similar patterns in both cases. The two journals are widely cited beyond their "disciplinary" background. We proposed to consider this cultural dissemination as different from the intellectual organization that prevails in the sciences and the social sciences.
Using the restricted set of the quasi-JCR for the A&HCI 2008, it is possible to retrieve a cluster of journals in both cases that use references from other art journals in a comparable way. Thus, one could say that these journals belong to an intellectually coherent group in their reference patterns, but not in their citation patterns. Since evaluation studies measure impact by being cited, this raises questions for the evaluation of these journals using scientometric indicators (e.g., impact factors). Impact in the arts may mean something different from the sciences and the social sciences.
Our results suggest that the being-cited patterns in these cases do not indicate the provision of a knowledge base for new knowledge contributions at a research front, but may mean a source of cultural inspiration and influence. This would also explain the slower pace of "progress" in the humanities. We showed that the being-cited pattern of a community of practice (the "digitial humanities") was more focused in this domain than that of these journals. The concern among scholars and journal editors in the arts and humanities about the administrative tendency to evaluate the arts and humanities using indicators like those applied in the sciences and the social sciences should thus be taken seriously.
